In vivo clearance and metabolism of recombinant activated factor VII (rFVIIa) and its complexes with plasma protease inhibitors in the liver.
Recombinant activated factor VII (rFVIIa, NovoSeven®) is injected intravenously for the treatment of haemophilia patients with inhibitory antibodies. In plasma, rFVIIa forms complexes with protease inhibitors, primarily antithrombin III (ATIII). The liver is believed to be involved in clearance of rFVIIa, however, it is not known whether the liver is also involved for the clearance of the rFVIIa-ATIII complex. In this study, we explored the fate of intravenously injected rFVIIa from plasma to the hepatic lysosomes. A novel method using magnetic chromatography was used to isolate catabolic organelle (CO) fractions from mouse liver following injection of superparamagnetic dextran (SPD)-coated iron oxide particles and rFVIIa. The effect of co-circulating SPD particles on rFVIIa pharmacokinetic (PK) parameters was evaluated by ELISA. Cryo-immuno transmission electron microscopy (TEM) was used to study hepatic distribution of SPD particles and rFVIIa. The isolated hepatic CO fractions were characterized using Western Blotting (WB). Cryo-immuno TEM of the liver confirmed hepatic co-localisation of SPD particles and rFVIIa in identical endosomes and lysosomes of both hepatocytes and Kupffer cells. SPD particles did not affect the PK parameters of rFVIIa. WB analysis of plasma and CO fractions detected rFVIIa as the full-length protein and also in high molecular weight (HMW) complexes with ATIII and α-2 macroglobulin (α-2M). Following injection, both hepatocytes and Kupffer cells appeared to be involved in the hepatic clearance and metabolism of both full-length rFVIIa and rFVIIa in complex with at least two plasma protease inhibitors; ATIII and α-2M.